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(54) Small generator 

(57) A small generator comprising a stator having 
slots on the inner circumferential surface thereof and 
generating windings wound on the slots, and a salient- 
pole type rotor freely rotating inside the stator, in which 
the stator has a plurality of recesses whose width is 
essentially the same as the width of openings of the 
slots and whose area Is smaller than the area of the 
slots, provided at the same inten^als as the circumferen- 
tial intervals of the slots in the vicinity of the opening of 
the slots; the rotor has circular-arc shaped bulged por- 
tions formed outside a shaft hole on the rotor, and 
crimping means whose width is smaller than the diame- 
ter of a shaft hole provided at the center of the bulged 
portions; the width of the magnetic path of the rotor 
winding portion is made more than twice as targe as the 
minimum slot back length of the slots provided on tiie 
stator 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

This invention relates generally to a generator, 
more particularly to a small generator driven by an 
engine, and still more particularly to a construction of 
the stator and rotor that makes it possible to make gen- 
erator size more conpact and achieve increased output 
without sacrificing performances. 

DESCRIPTION OF THE PRIOR ART 

Fig. 18 is a schematic diagram of assistance in 
explaining a conventional small generator. Reference 
numeral 10 refers to a stator, 20 to a rotor. The stator 10 
is formed by laminating a plurality of ring-shaped stator 
cores 1. On the inner circumferential surface of the sta- 
tor 10 provided at equal intervals are a plurality of slots 
2 (36 slots, for example) on the inner circumferential 
surface of the stator 10. With a single-phase generator 
whose output voltage Is automatically regulated, a main 
winding 3 is housed in 24 upper and lower slots 2, and 
an auxiliary winding 4 is housed in 4 left and right slots 
2. The remaining 8 slots 2 are empty slots. 

Inside the stator 10 rotatably provided around the 
shaft 21 is a 2-salient-pole rotor 20. The rotor 20 is 
formed by laminating a predetermined number of rotor 
cores 22 of a shape shown in Fig. 21 . The rotor core 22 
has a shaft hole 23 of a diameter b at the center thereof, 
and a rotor winding portion 24, on which the rotor wind- 
ing is wound, having magnetic pole pieces 25 on both 
ends thereof. Bulged portions 26 of a diameter a are 
formed around the shaft hole 23 to facilitate the flow of 
magnetic fluxes. A field winding 28 is wound on the rotor 
winding portion 24 via a bobbin 27, as shown in Fig. 1 . 

The rotor core 22 shown In Fig. 22 is an improve- 
ment of the rotor core 22 shown in Fig, 21 in which 
workability in core laminating operation has been 
improved. The rotor core 22 shown in Fig. 22 has three 
crimping portions 29 formed on the rotor core 22 shown 
in Fig. 21 by lancing and raising the projections 30, as 
shown in an enlarged view of a crimping portion of Fig. 
23. which Is a fragmentary cross-sectional view taken in 
the direction of the an-ows substantially along the line K- 
K of Fig. 22. 

A stator core 1 constituting a stator 10 is formed 
into a shape having an outside diameter D by blanking 
a blank sheet having a size of A x B (A < D. B < D. A < 
B), with parallel portions 15 and 16 provided on the 
periphery on the sides of a main winding 3 and an aux- 
iliary winding 4, respectively 

With a small generator having the aforementioned 
construction, as the rotor 20 rotates, a-c voltage is 
Induced in the main and auxiliary windings 3 and 4 by 
remnant magnetism in the rotor 20. The a-c voltage 
induced in the auxiliary winding 4 Is converted Into a d- 



c voltage via a rectifier 41 , causing a field current to flow 
in a field winding 28. By repeating this cyde. a voltage 
is generated, and an a-c voKage of a predetermined 
value is induced on output terminals 1 7 drawn from the 

5 main winding 3. 

The main and auxiliary windings 3 and 4 are wound 
on the stator 10 with a winding inserting machine. 

Fig. 1 9 is a perspective view of the essential part of 
a stator winding inserting machine. 

10 In the figure, numeral 51 refers to a blade. The 
same number, 36. for example, of blades 51 as the 
number of slots 2 on the stator 10 are provided, 
an^anged In a circular shape on a bottom plate (not 
shown) so that the edge of each blade 51 enters Into the 

75 opening of the slot 2. Numeral 52 refers to a stripper 
having fins 53 provided In a gear-tooth fashion so that 
the fins 53 can enter in between the two adjoining 
blades 51 . These gear-like fins 53 are vertically movably 
formed above the bottom plate via a shaft, passing 

20 through the bottom plate. 

To insert a winding into the slot 2 of the stator 10 
with the aforementioned stator winding inserting 
machine, when the stator 10 is placed from above the 
blade 51 In a state where the auxiliary winding 4, for 

25 example, is held between the two blades 51 , as shown 
In Fig. 19. part of the auxiliary winding 4 enters Into the 
opening of the slot 2. Next, as the stripper 52 is lifted, a 
portion of the auxiliary winding 4 located around the 
center of the stator 10 is also pulled up into the slot 2 

30 from between the blades 51 . together with the stripper 
52. As the portion of the auxiliary winding 4 is lifted by 
the stripper 52 and passes over the upper end of the 
blades 51 . then all the auxiliary winding 4 Is housed In 
the slot 2. After the auxiliary winding 4 has been housed 

35 in the slot 2, portions of the auxiliary winding 4 located 
on both end faces of the stator 10 are reshaped. This 
completes the winding Inserting operation. 

The aforementioned stator winding inserting 
machine is used to automatically inserting the main 

40 winding 3. which is formed into a shape of the figure 
eight, for example, In a similar procedure, as shown in 
Fig. 20. using a coil forming frame as disclosed In Japa- 
nese Published Examined Patent Publication No. Sho- 
58(1983)-58893. for example. Numeral 54 in Rg. 20 

45 refers to a winding moving tool for moving the main 
winding 3 to the stator winding inserting machine while 
retaining the shape thereof. 

In the stator 10 shown in Fig. 18, the width, that is, 
the slot back length W of the stator 10 near the slot 2 

50 housing the auxiliary winding 4 is smallest. As a result, 
the cross-sectional area on a plane Including the axis 
line of the stator 10 at this portion become smallest. 
This increases magnetic resistance, reducing the output 
of the main winding 3 due to magnetic saturation. 

55 Forming the outer profile of the stator 1 0 into a per- 
fect circular shape to Increase the cross-sectional area 
of the stator 10 would Increase the size of the material 
of the stator core 1 , resulting in reduced blanking yield 
of the stator core 1 and Increased manufacturing cost. 
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Increasing the number of lamination of stator core 1 to 
increase the cross-sectional area would increase the 
size of the stator 10 in the axial direction. This is con- 
trary to the miniaturization and llghtweighting require- 
ments for small generators and leads to increased § 
manufacturing cost. 

The rotor core. 22 shown in Fig. 21 is formed by 
laminating a predetermined number of rotor cores 22 
one by one and then press-f itting the lamination into the 
shaft 21 . This leads to degraded workability. 

The rotor core 22 shown in Fig. 22 is formed by 
assembling a predetermined number of rotor cores 22 
into a core assembly using the three crimping portions 
29 formed on the rotor core 22 as guides, and press-fit- 
ting the core assembly into the shaft 21 . This lends itself 
to inproved workability to be sure. In terms of perform- 
ance, however, the presence of the projection 30 
formed by lancing and raising the crimping portion 29 in 
a magnetic path tends to hamper the flow of magnetic 
flux, leading to reduced output. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a small 
generator whose output is increased without increasing 
the size of the rotor, that is, the outside dimensions of 
the generator. 

It is another object of this invention to provide a sta- 
tor that can make effective use of materials without sac- 
rificing performance. 

It is a further object of this invention to provide a 
stator into which generating windings can be automati- 
cally inserted without sacrificing performance. 

It is still a further object of this invention to provide a 
rotor whose cores can be laminated efficiently without 
sacrificing performance by providing crimping means at 
locations where the flow of magnetic flux cannot be 
hampered. 

It is stil! a further object of this invention to provide a 
rotor which can be manufactured by fully automating the 
lamination of rotor cores and winding of rotor coils. 

The small generator disclosed in the embodiments 
comprises a stator having on the inner circumferential 
surface thereof slots on which generating windings are 
wound, and a rotor of a salient-pole type which is rotat- 
able inside the stator, and has such a construction that 
the stator has a plurality of recesses having essentially 
the same width as the width of the slot openings and a 
smaller area than the area of the slots on the inner cir- 
cumferential surface thereof in the vicinity of the slots on 
which generating windings are wound, and the rotor has 
crimping means of a smaller width than the diameter of 
the shaft hole at positions located at the center of circu- 
lar-arc shaped bulged portions; and the width of the 
magnetic path of the rotor winding portion is made more 
than twice as large as the minimum slot back length of 
the slots provided on the stator so that the output of the 
generator can be increased without increasing the out- 
side dimensions of the generator. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a diagram of assistance in explaining the 
construction of a stator and rotor according to this 
invention. 

Rg. 2 is an enlarged view of the part S of Fig. 1 , 
Rg. 3 is a plan view of an embodiment of a rotor 
core. 

Rg. 4 is a winding layout diagram of assistance in 
explaining the electrical angle of the main arxJ auxiliary 
windings in the stator shown in Fig. 1 . 

Rg. 5 is a winding layout diagram of assistance in 
explaining the electrical angle of the main and auxiliary 
windings in the stator shown in Fig. 1. 

Rg. 6 is a diagram illustrating the engagement of 
the stator having a recess with a blade for inserting the 
winding. 

Rg. 7 is an electrical circuit diagram of a generator 
having an automatic voltage regulator in an embodi- 
ment of this invention. 

Rg. 8 is an electrical circuit diagram of a generator 
having an automatic voltage regulator in an embodi- 
ment of this invention. 

Rg. 9 is an electrical circuit diagram of a generator 
having an automatic voltage regulator in an embodi- 
ment of this invention. 

Rg. 10 is a waveform diagram of a no-load output 
voltage in a small generator embodying this invention. 

Rg. 1 1 is a waveform diagram of a no-load output 
voltage In a conventional type of small generator. 

Fig. 12 is a waveform diagram of a loaded output 
voltage in a small generator embodying this invention. 

Rg. 13 is a waveform diagram of a loaded output 
voltage in a conventional type of small generator. 

Rg. 14 is a diagram of assistance in explaining the 
shape of an embodiment of stator core used in conjunc- 
tion with the rotor shown in Fig. 1. 

Rg. 15 is a diagram of assistance in explaining the 
shape of another embodiment of stator core used in 
conjunction with the stator shown in Rg. 1 . 

Rg. 16 is a diagram of assistance in explaining the 
shape of stilt another embodiment of stator core used in 
conjunction with the stator shown in Rg. 1 . 

Rg. 17 is a diagram of assistance in explaining the 
shape of a further embodiment of stator core used in 
conjunction with the stator shown in Rg. 1. 

Rg. 18 is a diagram of assistance in explaining the 
outline of a conventional type of small generator. 

Rg. 19 is a perspective view of the essential part of 
a stator winding inserting machine. 

Rg. 20 is a plan view of assistance in explaining the 
main winding. 

Rg. 21 is a diagram of assistance in explaining the 
shape of the rotor core of the conventional type of small 
generator. 

Rg. 22 is a diagram of assistance in explaining the 
shape of the rotor core of the conventional type of small 
generator. 

Rg. 23 is a fragmentary enlarged view of a crimping 
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portion taken in the direction of the endows substantially 
along the line K-K of Fig, 22, 

DETAILED DESCRIPTION OF PREFERRED EMBOD* 
IMENTS 5 

Fig. 1 is a diagram of assistance in explaining the 
construction of the stator and rotor of this invention, Fig, 
2 is an enlarged view of the part S of Fig. 1 . and Fig. 3 
is a plan view of an emtxxjiment of the rotor core. 

In Figs. 1 through 3. tike components are indicated 
by like numerals used in Figs. 18 and 21 or 22. Numeral 
18 denotes a recess which has essentially the same 
width b2 as the width b-i of the opening of the slot 2, and 
a depth h2 larger than the lip height h^ of the blade 51 ; 
a plurality of the recesses 18 being formed on the inner 
circumferential surface on the side corresponding to the 
parallel portion 16 of the stator 10 at the same circum- 
ferential intervals as the circumferential intervals of the 
slots 2, as shown in Fig. 2. 

The depth h4 of the recess 18 is made larger than 
the penetrated depth hs of the fin 53 of the stripper 52 
into the opening of the slot 2, The area of the recess 18 
is made smaller than the area of the slot 2. 

The main windings 3 are housed in 24 slots 2 as in 
the case of the main windings shown in Fig. 18, while 
the auxiliary windings 4 are housed in 4 slots 2 acfjacent 
to the main windings 3. Two sets of the auxiliary wind- 
ings 4, each wound into a quadrangle and housed in 
two opposing slots 2. are connected in series so that the 
electrical angle thereof with the main windings 3 makes 
essentially an angle of 90"*, for example. 

The rotor 20 which rotates freely inside the stator 
10 around the shaft 21 is formed by laminating rotor 
cores 22 having an outer shape shown in Fig. 3. The 
rotor core 22 has crimping portions 29 having a width c 
smaller than the diameter of the shaft hole 23 at loca- 
tions at the center of the bulged portions 26 and outside 
the diameter a of the bulged portions 29. The crimping 
portions 29 have lanced and raised projections 30. as 
shown in Rg. 23. Since the crimping portions 29 are 
formed at locations outside the diameter a of the bulged 
portions 26, the crimping portions 29 do not impede the 
flow of magnetic flux, nor reduce the output of the gen- 
erator. 

A predetermined number of rotor cores 22 accord- 
ing to this invention are laminated sequentially into a 
core assembly conprising by crimping the rotor cores 
using the projections 30 of the two crimping portions 29 
formed on the rotor cores 22. The shaft 21 is press-fitted 
to the laminated core assembly. Then, a bobbin 27 is fit- 
ted to the rotor winding portion 24. as shown in Fig. 1. 
and a field winding 28 Is wound by a predetermined 
number of turns on the bobbin 27 with a winding 
machine. At this time, the same conditions for winding 
the field winding 28 as with the conventional method 
can be obtained since the width c of the crimping por- 
tions 29 is made smaller tiian the diameter b of the shaft 
hole 23. That is. a similar type of bobbin 27 to the con- 



ventional type can be fitted to the rotor winding portion 
24. Furthermore, since the crimping portions 29 are 
provided at the center of the bulged portions 26. a patii 
of cooling air is formed between the two bobbins 27, 
thus preventing tiie temperature of the field winding 28 
from rising. 

Moreover, a half of ttie width d of tiie rotor winding 
portion 24 of the rotor core 22, ttiat is, d/2, half of tiie 
rotor magnetic path widtii d. is made larger than tiie 
minimum slot back length X of the stator core 1 which 
will be described later, refenring to Rg. 1 . In this way, by 
making the half d/2 of tiie rotor magnetic path widtii d of 
the rotor core 22 larger than the minimum slot back 
length X of tiie stator core 1 , that is, by making the rotor 
magnetic patii widtii of tiie rotor core 22 larger than 2X, 
twice the minimum slot back lengtii X of tiie stator core 
1 . full use can be made of the effective magnetic flux 
generated by tiie rotor witii respect to the stator core 1. 
The minimum slot back length used here means tiie slot 
back length at a location where the distance between 
the bottom of the slot and tiie outer periphery of the sta- 
tor core is smallest, denoting g or h of the stator core 1 
in Fig. 1, e of the stator core 1 in Fig. 14, which will be 
described later, e of the stator core in Rg. 15, g or h of 
tiie stator core in Fig. 16. and f of the stator core in Fig. 
17. 

Rgs. 4 and 5 are winding layout diagrams of assist- 
ance in explaining the electrical angle of tiie main and 
auxiliary windings in tiie stator shown in Fig. 1. Like 
parts are indicated by like numerals used in Fig. 1 . 

Rg. 4 shows an auxiliary winding 4 wound in slots 2 
adjacent to a main winding 3 disposed above and under 
the auxiliary winding 4; a plurality of recesses 18 pro- 
vided between the slots 2 and 2 on which the auxiliary 
winding 4 is wound. In this case, tiie auxiliary winding 4 
makes 90"" of electrical angle with respect to the main 
winding 3. A rotor provided inside a stator 10 is adapted 
so as to be rotatable in eitiier clockwise or counterclock- 
wise direction, and tiie rotor 20 shown in Fig. 1 or the 
conventional rotor 20 shown in Fig. 18 can be used for 
it. 

Rg. 5 shows an auxiliary winding 4 wound in two 
slots adjacent to one side of tiie main winding 3; a plu- 
rality of recesses 18 provided between the slots 2 on 
which the auxiliary winding 4 is wound and the slots 2 
on which the main winding 3 is wound. In this case, the 
auxiliary winding 4 makes 70'' of electrical angle witii 
respect to tiie main winding 3. A rotor provided inside a 
stator 10 is adapted to be rotatable only in the direction 
from the main winding 3 to the adjoining auxiliary wind- 
ing 4, tiiat is, in counterclockwise direction. The rotor 
provided inside the stator 10 is adapted to rotatable in 
either clockwise or counterclockwise direction, and the 
rotor 20 shown in Fig. 1 or the conventional rotor 20 
shown in Rg. 18 can be used for It. 

With the aforementioned construction having the 
stator 10 formed by laminating the stator cores 1, tiie 
operation of inserting the main and auxiliary windings 3 
and 4 into tiie slots 2 of the stator 10 can be performed 
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smoothly even with the same type of stator winding 
inserting machine as the conventional type. 

Fig. 6 is a diagram of assistance in explaining the 
engaging relationship between the stator having 
recesses and the blades for inserting windings. As 
shown in Fig. 6 (a), the blade 51 can be advanced 
smoothly toward the recess 18 because the slots 2 and 
the recesses 18 are provided on. the inner circumferen- 
tial surface of the stator 10 at the same circumferentiai 
intervals, and the recess 18 is formed in the aforemen- 
tioned manner. The same holds true for the f in 53 of the 
stripper 52 shown in Fig. 19 which is advanced into the 
slot 2. 

If the recesses 18 are not provided on the inner dr- 
cumferential surface of the stator 10. the blade 51 and 
the stripper disposed in a special arrangement as 
shown in Fig. 6 (b) are required, making the winding 
inserting operation extremely complex and expensive. 
For this reason, the construction in which the aforemen- 
tioned recesses 18 are provided on the inner circumfer- 
ential surface of the stator 10 is more favorable than the 
construction in which the recesses 18 are not provided. 

As shown in Fig. 1, the stator 10 of this invention 
has the slot back length of the recesses 18 larger 
than W in the conventional type shown in Fig. 18. This 
permits the cross-sectional area in this portion of the 
stator 10 on a plane including the axial line to be made 
larger than that in the conventional type, making it pos- 
sible to increase the amount of saturation magnetic flux. 
It was confirmed with experiments that as a result, out- 
put can be improved by more than 8%, for example. 

Figs. 7 through 9 are electrical circuit diagrams of a 
generator having an automatic voltage regulator in 
embodiments of this invention. 

In Fig. 7. numeral 42 denotes an automatic voltage 
regulator for automatically controlling the output voltage 
of output terminals 17 at a constant level by detecting 
the output voltage of the main winding 3 and controlling 
the current to the field winding 28 of the rotor 20 based 
on the voltage generated by the auxiliary winding 4 pro- 
vided on the stator 10. Numeral 31 denotes a slip ring. 

Fig. 8 shows a brushless. self-excited type genera- 
tor in which a diode 32 is connected to the field winding 
8 on the side of the rotor 20, and a capacitor 33 is con- 
nected across the auxiliary winding 4 on the stator side. 
With this arrangement, a leading cun-ent flows in the 
auxiliary winding 4 and the voltage generated in the field 
winding 28 on the rotor 20 side is rectified by the diode 
32. thereby causing the field cun'ent generating mag- 
netic flux to flow in the field winding 28. 

Fig. 9 shows the same type as that shown in Fig. 

18. 

In Fig. 9, a rectifier 41 has four diodes, for example, 
connected in a bridge connection. A smoothing capaci- 
tor 43 Should preferably be connected in parallel across 
the rectifier 41. but it may be omitted. 

Figs. 10 and 1 1 are waveform diagrams of no-load 
output voltage in the generator of this invention and that 
of the conventional type. Figs. 12 and 13 are waveform 



diagrams of loaded output voltage in the generator of 
this invention and that of the conventional type. 

It was confirmed from these diagrams that the gen- 
erator of this invention can produce an output voltage 

5 waveform equivalent to that generated by the conven- 
tional type. This is attributable to the fact that the exist- 
ence of a plurality of recesses 18 even at locations 
where there are no windings on the inner circumferen- 
tial surface of the stator 10. as shown in Fig. 1, in tiiis 

10 invention permits torque ripples to be small even when 
the output voltage is in the vicinity of zero. 

In this embodiment, description has been made 
about an exanple where 28 slots 2 and 8 recesses 18 
are provided on the stator 10. However, the number of 

15 slots and recesses may be selected, depending on tiie 
functions required of the generator. The recesses 18 
may be of any type other than tiie semi-circular shape. 

Rgs. 14 through 17 are diagrams of assistance in 
explaining tiie shape of the stator core used in conjunc- 

20 tion with the rotor of Fig. 1 . 

The stator core 1 shown in Fig. 14 is of a shape 
obtained by cutting uniformly the four sides of a circular- 
shaped rotor core so that the longitudinal sectional 
shape becomes a square with both the height and widtii 

25 being A. At portions where the outer periphery of the 
stator 10 was cut off. the minimum slot back length of e 
is produced, and tiie slot back length at other portions 
where the outer periphery of tiie stator 10 is not cut off 
isf(f>e). 

30 When the stator core 1 shown In Fig. 14 is used, tiie 
width d of the rotor winding portion 24 of the rotor core 
22, tiiat is. the rotor magnetic path width d has a rela- 
tionship of d/2 > e. that is. a relationship where the rotor 
magnetic patii width d of the rotor core 22 is larger than 

35 twice tiie minimum slot back lengtii e (d > 2e). 

The stator core 1 shown in Fig. 15 is of a shape 
obtained by cutting uniformly the two opposing sides 
each of a circular-shaped rotor core so that the longitu- 
dinal sectional shape becomes a rectangle with the 

40 height thereof being B and the width tiiereof being A (A 
< B). With tills rotor core 1, the minimum slot back 
lengtti e is produced in the lateral direction of the portion 
where tiie outer periphery of tiie stator core 1 is cut off, 
the slot back length in the longrtudinai direction of the 

45 portions where tiie outer periphery of the stator core 1 
is cut off becomes g. and the slot back lengtii f at the 
portions where the outer periphery of the stator core 1 
is not cut off becomes f (f > g > e). 

The stator core 1 shown in Fig. 16 is of a shape 

50 where recesses 18 for automatically inserting stator 
windings with a stator winding inserting machine are 
provided on part of the stator core 1 in place of slots. 
The stator core 1 shown in Fig. 16, which is the same as 
shown in Rg. 1, is of a shape obtained by cutting uni- 

55 formly the two opposing sides each of a circular-shaped 
stator core so that tiie longitudinal sectional shape 
thereof becomes a rectangle, similarly to tiiat shown in 
Fig. 15. with the height thereof being B and the widtii 
tiiereof being A (A < B). The slot back length at the por- 
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tions where the outer periphery of the stator core 1 is 
not cut off is f, while the minimum slot back length pro- 
duced in the lateral direction of the portion where the 
outer periphery of the stator core 1 is cut off and slots 
are not provided is h. In cases, however, where the min- 
imum slot back length may be produced in the lateral 
direction of the portions where the outer periphery of 
the stator core 1 is cut off and slots are provided, as 
shown in Fig. 15, the minimum slot back length in this 
case is e (h > e), while the slot back length in the longi- 
tudinal direction of the portions where the outer periph- 
ery of the stator core 1 is g (f > g ^ h). 

When the stator core 1 shown in Fig. 1 6 is used, the 
width d of the rotor winding portion 24 of the rotor core 
22, that is, the rotor magnetic path width d has a rela- 
tionship of d/2 > h, or dy2 > e, that is. a relationship 
where the rotor magnetic path width d of the rotor core 
22 is larger than twice the minimum slot back length h or 
e (d > 2h or d > 2e). 

The stator core shown in Fig. 17 is of a circular 
shape in cross section (diameter: C). In this case, the 
slot back length of the stator core 1 is invariably f, and 
the minimum slot back length is no doubt f. 

When the stator core 1 shown in Fig. 17 is used, the 
width d of the rotor winding portion 24 of the rotor core 
22. that is. the rotor magnetic path width d has a rela- 
tionship of ciy2 > f, that is. a relationship where the rotor 
magnetic path width d of the rotor core 22 is larger than 
twice the minimum slot back length f (d > 2f). 

As is obvious from the atx)ve description, 

(1) magnetic flux saturation can be reduced and 
output can be increased more than the conven- 
tional type since the slot back length near the posi- 
tion where the stator auxiliary winding is housed 
can be made larger. 

(2) manufacturing cost can be reduced, in connec- 
tion with (1) above, because the number of lamina- 
tion of stator cores can be reduced for a generator 
of the same output. 

(3) the same winding inserting means as used with 
the conventional type can be used because 
recesses are provided at the same circumferential 
intervals. 

(4) an output voltage waveform equivalent to that 
with the conventional type can be obtained 
because a plurality of recesses are provided in the 
stator. 

(5) output can be increased since half (cl/2) of the 
rotor 

magnetic path width d of the rotor core is made 
larger that the minimum slot back length X of the 
stator core, allowing the effective magnetic flux of 
the rotor to be used fully with respect to the stator 
core. 

(6) the copper loss of the rotor can be reduced, in 
connection with (5) above, since the cross-sectional 
area of the entire rotor winding can be reduced 
compared with the cross-sectional area of the 



entire rotor winding with the conventional type to 
obtain the same output, the leak of the rotor mag- 
netic flux can be reduced. 

(7) workability in laminating cores can be irrproved 
5 without sacrificing output characteristics because 

crimping means of a width smaller tHan the diame- 
ter of the shaft hole are provided at locations in the 
middle of the circular-arc shaped bulged portions in 
such a manner as to protrude from the bulged por- 
10 tions. 

(8) the same winding conditions as with the conven- 
tional type can be maintained because the same 
bobbin as with the conventional type can be fitted to 
the assembled rotor core. 

16 (9) Assembly of the rotor can be automated 
because rotor cores can be laminated and crimped 
with the lanced and raised portions of the two 
crimping means. 

20 Claims 

1. A small generator comprising a stator having slots 
on the inner circumferential surface thereof and 
generating windings wound in said slots, and a sali- 

25 ent-pole type rotor rotatably f itted inside said stator. 
characterized in that said stator has on the inner cir- 
cumferential surface thereof a plurality of recesses 
having an area smaller than the area of said slot 
and essentially the same width as the width of the 

30 opening of said slot that are provided at the same 
circumferential intervals as the circumferential inter- 
vals of said slots adjacent to said slots. 

2. A small generator as set forth in Claim 1 wherein 
35 parallel portions having opposing sides smaller 

than the outside diameter of said stator are pro- 
vided on the outer periphery of said stator on the 
side on which said recesses are provided. 

40 3. A small generator as set forth in Claim 1 or 2 
wherein said generating windings wound on said 
stator have main and auxiliary windings; said auxil- 
iary windings being wound adjacent to said main 
windings. 

45 

4. A small generator as set forth in Claim 1 wherein 
circular-arc shaped bulged portions are provided 
outside a shaft hole of said rotor, and crimping 
means having a width smaller than the diameter of 

50 said shaft hole are provided at the center of said 
bulged portions. 

5. A small generator as set forth in Claim 1 wherein 
circular-arc shaped bulged portions are provided 

55 outside a shaft hole of said rotor, crimping means 
having a width smaller than the diameter of said 
shaft hole are provided at the center of said bulged 
portions, and the width of magnetic path of a rotor 
winding portion of said rotor is made larger than 
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twice the minimum slot back length of slots pro- 
vided on said stator. 

A small generator as set forth in Claim 1 wherein 
said stator has on the Inner circumferential surface s 
thereof a plurality of recesses having an area 
smaller than the area of said slot and essentially the 
same width as the width of the opening of said slot 
that are provided at the same circumferential Inter- 
vals as the circumferential intervals of said slots 10 
adjacent to said slots, and circular-arc shaped 
bulged portions are provided outside said shaft hole 
of said rotor, and crimping means having a width 
smaller than the diameter of a shaft hole are pro- 
vided at the center of said bulged portions. is 

A small generator as set forth in Claim 1 wherein 
said stator has on the inner circumferential surface 
thereof a plurality of recesses having an area 
smaller than the area of said slot and essentially the 20 
same width as the width of the opening of said slot 
that are provided at the same circumferential inter- 
vals as the circumferential intervals of said slots 
adjacent to said slots, and circular-arc shaped 
bulged portions are provided outside a shaft hole of 25 
said rotor, crinping means having a width smaller 
than the diameter of said shaft hole are provided at 
the center of said bulged portions, and the width of 
magnetic path of a rotor winding portion of said 
rotor is made larger than twice the minimum slot 30 
back length of slots provided on said stator. 

A rotor core for electric rotating machines with a 
salient-pole type rotor having circular-arc shaped 
bulged portions are provided outside a shaft hole of 35 
said rotor, and crimping means having a width 
smaller tiian tiie diameter of said shaft hole are pro- 
vided at tiie center of said bulged portions, charac- 
terized in that the width of magnetic path of a rotor 
winding portion of said rotor is made larger than 40 
twice the minimum slot back length of slots pro- 
vided on said stator core. 
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FIG. 4 
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FIG. 15 
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FIG. 16 
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